SUPPLEMENTARY RESULTS

Detailed genetic analyses of GRN genomic region
To study whether rs5848 is the likely functional variant underlying the association with FTLD-U or whether another genetic variant in linkage disequilibrium (LD) with rs5848 could be responsible for the observed association we performed a detailed genetic analyses of the GRN genomic region. First, we determined the LD structure of GRN by sequencing 10.2 kb of GRN (UCSC genome browser, chr17:39775969-39785997), including 2kb upstream of the non-coding exon 0 and the complete 3'UTR, in 24 US individuals. In total, we identified 27 genetic variants of which 20 were observed more than once in the 48 chromosomes and were considered informative to determine the GRN LD haplotype structure (Supplementary Figure S1) . Haplotype blocks were selected based on the algorithm defined by Gabriel et al. (2002) 68 using the Haploview software package v2.03. The first 14 SNPs were part of a single ~5kb haplotype block including the GRN promoter, 2kb of regulatory sequences, the non-coding exon 0 and intron 0 (defined as GRN promoter haplotype block) (Supplementary Figure S1) . In contrast, little LD was observed in the GRN coding region, with the exception of two variants located in close proximity of GRN exon 4 (rs34424835 and rs850713). Importantly, none of the variants was in LD with rs5848 (D'≤0.68; r 2 ≤0.37). In fact, using the genotype information available in the HapMap project we determined that rs5848 is located at the start of another more downstream haplotype block of ~24kb outside of GRN (Supplementary Figure S2) .
We selected 13 SNPs to perform single SNP and haplotype association analyses in the FTLD-U patient-control series: 8 tagging SNPs identified in the genomic sequencing analyses that together capture 94% of the genetic diversity in the GRN region and 5 SNPs in considerable LD with rs5848 selected from the downstream haplotype block based on the HapMap data (Figure 1) . Single SNP logistic regression analyses did not identify variants that were more strongly associated with FTLD-U than rs5848, although significant association with 4 of the 5 SNPs from the downstream haplotype block was observed (p adjusted =0.04) ( Supplementary Table S1 ). Haplotype association analyses adjusted for age and gender did not reveal significant association in the GRN promoter haplotype block, however borderline significance was obtained with Hap C (TCCGinsTGT), carrying the rs5848 risk T-allele, in the complete GRN genomic region (p adjusted =0.04) ( Supplementary table S2 ). However, when rs5848 was excluded from the analyses significant association was no longer observed (p adjusted =0.11). Similarly, haplotype analyses in the downstream haplotype block showed a significant increase in Hap B (TACACC) from 30.3% in control individuals to 42.3% in FTLD-U patients (p adjusted =0.02), which was no longer observed when rs5848 was excluded. Together these results strongly support the hypothesis that rs5848 is the functional variant in GRN associated with FTLD-U, rather than another variant in LD with rs5848 or a haplotype tagged by the T-allele of rs5848.
GRN haplotype diversity in homozygous rs5848 T-allele carriers
To provide additional evidence in favor of rs5848 being the functional variant we determined whether the risk T-allele in our patient population is found on different GRN haplotypic backgrounds. We genotyped 8 genetic variants covering the complete 8 kb GRN genomic region in a cohort of 35 FTLD patients from the Mayo Clinic FTLD series that were homozygous for the T-allele at rs5848. Within this population haplotype Rademakers et al. 4 estimations using Arlequin revealed 11 different haplotypes, including 8 haplotypes with frequencies > 5% ( Supplementary Table S3 ). Based on the individual genotype data in our patient cohort, only 2 out of 35 FTLD patients (5.7%) were homozygous for the same haplotype (Hap B), while three FTLD patients were homozygous for other GRN haplotypes (one Hap C, one Hap H and one Hap I). When we included 2 simple tandem repeat (STR) markers flanking GRN (D17S1860 and GRN_GT15), spanning a total region of 65 kb, haplotype estimation revealed 40 possible haplotypes and none of the 35 patients were homozygous. These data are in agreement with the lack of LD in the GRN genomic region and support the hypothesis that the rs5848 T-allele is found on different GRN haplotypic backgrounds.
SUPPLEMENTARY TABLES
Supplementary table S1. Single SNP association analyses. a Age and gender adjusted odds ratios (OR) are shown for carriers of one rare allele and for carriers of two rare alleles, each compared to homozygote carriers of the frequent allele (reference). GRN genomic region excluding rs5848: rs4792937 -rs2879096 -c.7.320C>G -rs9897526 -rs3442485 -rs25646 - GRN downstream block excluding rs5848: rs708384 -rs850737 -rs5910 -rs5911 - Supplementary Table S3 . Estimated frequencies of 8 kb GRN haplotypes containing the rs5848 T-allele.
SNP
ID Haplotype Frequency (%)
Note. Haplotypes are composed of rs4792937, rs2879096, c.7-320C>G, rs9897526, rs34424835, rs25646, rs850713, c.835+7G>A and rs5848 (cDNA numbering relative to NM_002087.2 starting at the translation initiation codon. The risk T-allele of rs5848 is shown in bold. 
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